The effect of rejuvenation of aged erythrocytes on biochemical parameters in the perfused hind limb muscle preparation.
(1) A systematic investigation was carried out into the use of time-expired erythrocytes in an isolated perfused skeletal muscle preparation. Comparisons were made between erythrocytes subjected to a process of 'rejuvenation' (Rennie and Holloszy (1977), Biochem. J. 168, 161-170) and untreated erythrocytes (controls). (2) The use of rejuvenated erythrocytes had no significant effect on concentrations of muscle ATP, phosphocreatine and lactate, nor fractional rates of muscle protein synthesis. However, muscle water concentrations were reduced when compared to controls. (3) There was an influx of K+ from the plasma into rejuvenated erythrocytes. This was accompanied by a substantial loss (17%) of intramuscular K+. There was also loss of K+ from control preparations but this amounted to approx. 1% of muscle content. (4) Erythrocyte fragility was greater in the control perfusate (6%, haemolysis) when compared to the medium with rejuvenated cells (1%, haemolysis). As a consequence of either erythrocyte storage, rejuvenation or haemolysis, plasma concentrations of phosphate, magnesium, calcium and potassium were significantly different from starting values, by as much as 300% in both groups, and varied throughout the study. (5) It is concluded that the use of rejuvenated erythrocytes does not confer any advantage in unexercised perfused skeletal muscle preparations. However, both types of erythrocyte induce changes in perfusate composition relative to starting or in vivo profiles.